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PAYLOAD BAY ENVELOPE

MID-FUSELAGE VIEW LOOKING AFT

Y90 (229 cm) Yo= 0  Y,-90 (229 cm)

I | |
| | MAXIMUM |
| | PAYLOAD |
| ENVELOPE , |

- —— Z,490

/4/:»3 cm)
\

|
90 IN _
/(220 em) !

Iw Illl/y..l.ll L1 iz 400

_ \‘ (1016 cm)
. LONGERON \\
\ |
>~ _i\
o~ —— — ] Noudc
(787 cm)

S-84-01041

Xo1302 Z,400
(3307 cm) 0 \ (1016 cm)
\ s \/ -  CENTERLINE
Y A
X582 (183 m}

_~~ OF CARGO BAY
D D
(1478 cm) e 54 /M 4
\ TS

C AN DIA. P
X235 //4 > 2

(597 cm)

60 FT

'CARGO BAY ENVELOPE
(4.6 m DIAMETER, BY 18.3 m LENGTH)
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ILLUSTRATION OF 5-POINT AND 3-POINT PAYLOAD S-84-01066
ATTACHMENT METHODS

5-POINT ATTACH

PRIMARY FITTINGS;
REACT LONGITUDINAL AND
VERTICAL LOADS (F, & F,)

3-POINT ATTACH

PRIMARY FITTINGS;
REACT LONGITUDINAL AND
VERTICAL LOADS (Fy & F;)

KEEL FITTING;
REACTS SIDE LOAD A—..t
STABILIZING FITTINGS:

REACT VERTICAL LOAD (F,)

<1/V X
KEEL FITTING;

REACTS SIDE AND LONGITUDINAL
LOADS (Fy & Fy)
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ORBITER/PAYLOAD ATTACHMENT LOCATIONS

612.73
_Al 124 ATTACH POINTS BETWEEN

FUSELAGE FRAME

S-84-01049
Rev 1

1281.40

THESE LOCATIONS AT 3.933

IN. (NOMINAL) SPACING

STATIONS

582

693

Y

g T

919

979.5

=3

1090.33

-

1040 1140.67 1249

1191

| Y

LONGERON
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PAYLOAD ATTACH FITTINGS

ATTACH POINT ARRANGEMENT PRIMARY FITTING

LONGERON X,
BRIDGE LOADS \“\

STABILIZING _u:..—._zm/

+Z, LOADS ~ —

\= E >
— N\ R ey [P

—
-
A

v

PRIMARY FUSELAGE FRAME
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KEEL BRIDGE
FITTING Y, LOADS
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— LONGERON

LOCKING SHEAR PINS
(LOCKS STATION

SELECTED 7
S
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FITTING/MECHANISM
SPLIT

—_ FOZQmIOZ/ BEARING
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ZOZUm_u_.O<>w—..m_.OZQm_aOZ>._.._.>OI_u_._.._._ZQ_>Z_u
PAYLOAD TRUNNION |

S-84-01051

Y,90.00
A _I 90 - INCH
PAYLOAD
[4
+.000 /<&~ ENVELOPE
TRUNNION ENVELOPE 2.00 o5 D /
EXTENSION (10 _Z.MV SPLIT BEARING RETAINED TRUNNION ENVELOPE
IN BEARING HOUSING CAP ¥,94.00 EXTENSION
BEARING HOUSING CAP PAYLOAD \
TRUNNION
¢ | .ﬂ
2414 iyt |/ so0s006Dia
R ' _
T 1 ]
J A
2410 —— Dﬂ

— e —g —

LONGERON ORBITER
SIDEWALL

N BRIDGE LONGERON

A-A

PAYLOAD LATCH FITTING

(RIGHT SIDE SHOWN)

17

L

ewme PAYLOAD TRUNNION
3.248 IN. DIA.

\M\rozommOz BRIDGE FITTING
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ACTIVE ATTACH FITTING FOR PAYLOADS 5-84-01064
DEPLOYABLE FROM ORBITER INTERFACE o
Le- 5,50 5,50 >
" Y+ 89.50
45 50 +—— 24-INCH 2
- ov_k 90-INCH
N \.\I ALINEMENT GUIDE paINCH , PAYLOAD
] ! ] BEARING ID ALINEMENT GUIDE — ENVELOPE
_ 3.250-.002
.001
0.50 * Y o+105.00
MIN. THK MOUNTING SURFACE
Z5422.00 CONST FOR 24-INCH ALINEMENT GUIDE PAYLOAD , \
TRUNNION L./ _ | SPLIT BEARING
8-INCH ____| |
ALINEMENT i ’ _».wu.wj
GUIDE \ - ' Loc%o
- \ = "~ SCUFF PLATE
, \}} ‘= 1 1+ PAYLOAD
2 ) Nm N m TRUNNION
ORBITER Jﬂ m 1
SIDEWALL SPLIT N2, 407

SCUFF PLATE TRUNNION LONGERON

* GUIDE

VIEW LOOKING INBOARD FORWARD -

SPLIT
BEARING

OUTBOARD
PORT SIDE

.

21

BEARING Yo492.50

VIEW LOOKING AFT
STARBOARD SIDE

{7 | DEPLOYABLE PAYLOAD ATTACH
< FITTING/MECHANISM
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PAYLOAD KEEL FITTING AND TRUNNION AR

~—5.250 DIA.BASIC ——|

PAYLOAD KEEL FITTING
ORBITER MIDBODY
FRAME INTERFACE

_0lu.mo c_>.l_
_
Z, 309.5 |
\ OR 311.1 /_ N | )\,‘
) =
q 12”7 /ﬁm%«_ \ .06R MAX.
TRUNNION L6
LENGTH V_A _
q ACTIVE KEEL FITTING
n.ﬂo - _
i + £-
Y
{ P
12R
| A KEEL BEARING
- S PAYLOAD KEEL TRUNNION
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STS REMOTE MANIPULATOR SYSTEM S-84-01044

Rev 1

GRAPPLE FIXTURE AND TARGET
TO BE ATTACHED TO PAYLOADS
(SUPPLIED BY NASA)

INTERFACE BOLT
PATTERN (3/8 IN. HOLE)
AT 10 IN. RADIUS,

FOR ATTACHMENT

TO PAYLOAD

END EFFECTOR

q

10.765 MAX.

WRIST PITCH, _

YAW, AND ROLL !

JOINTS ﬁ
1113

ELBOW PITCH
JOINT —_
MANIPULATOR RETENTION 1
LATCH (3 PLACES)
LATCH JETTISON SUBSYSTEM

(3 PLACES) 22.50

ol e
uo/\.— 0.0 _Z.

SHOULDER PITCH JOINT N

SHOULDER YAW JOINT RS
MANIPULATOR JETTISON SUBSYSTEM
MANIPULATOR POSITIONING MECHANISM

e

<

27






SPACE

SHUTTLE
m PAYLOAD
DESIGN AND DEVELOPMENT NNASN

STS-7 SPAS-01 PALLET , S-84-01057

AGINNY 10N YNVE JOVd SNIGEI3Nd

e




09010-¥8-S

VSV




SPACE
B SHUTTLE
PAYLOAD

DESIGN AND DEVELOPMENT 2\/m>
STS-5 TELSAT-E DEPLOYMENT S-84-01061

Rev 1




(4%

NOILDO34id

OA 3HL NI @GIMOTTV 13S440 TIVINS HLIM

“INITHILNIO AVE AVOIAVd 3IHL OL 3SO1D
39 1SNIN '9°D 3HL ‘SAVOIAVd HIIAVIH HO4 @

g1 000 S9 SI SAVOIAVd
379VAO1d3A HO4d LHODIIM I71aVMOTIV NNWIXVN IHL @

87 000 ¢¢€ SI SAVOIAVd 379VAOTd3IANON
dOd4 LHOIAM 3T79VMOTTV NNNWIXYW IHL @

14V 3HL QHYVMOL SLHOIIM
H3ODHVT HLIM ‘AVE 40 LNOHd IHL GHVMOL SAVOI1Avd
LHOIIM-MOT 40 LNIW3IDVId SMOTIV SAVOIAVd

HO4 3dOT13AN3 ('D°0) ALIAVHD-40-H3ILN3IO 3FHL @

£€910-78-S SLNIW3HIND3H "O°0 ANV LHDIIM AVOIAVd
<m/\2 ANIWdOTIAIA ANV z.b_mmnm% __-

AVOIAVd l

JULLNHS Bl -,
30VdS ..-nnKnnn




mm SPACE

0

-12

e SHUTTLE
PAYLOAD
DESIGN AND DEVELOPMENT Z\Im\/
CARGO CENTER-OF-GRAVITY ENVELOPE REQUIREMENTS m%ﬁosmo
LONGITUDINAL (X-AXIS) VERTICAL (Z-AXIS)
96 C.G. OF CARGO HARDWARE
~ 12§ MOUNTED ON PAYLOAD BAY
& DESIGN _ Z . ATTACHMENTS MUST BE WITHIN
- ASCENT G ~, CROSSHATCHED AREA
S CARGO & 7 24
T NON- < -
e DEPLOY- O @ ° € Zo = 400
5 ABLE ZQ -
i DESIGN n.m O -48
2 LANDED 2 g ,
o CARGO < 72 ™c.c. FOR
e LiMiT -6 A b | _ |, TOTAL CARGO
3 20 30 50 60 0 10 20 30 40 50 60 65 WEIGHT MUST
_ CARGO C.G. POSITION Ammmd | PAYLOAD WEIGHT, (1000 LB) BE WITHIN
o 1302 : OUTSIDE
LATERAL (Y-AXIS) ENVELOPE
70 i
MAXIMUM DESIGN—
60~ CARGO WEIGHT
so0+~ ©65000LB
CARGO 49| NON-
WEIGHT DEPLOYABLE
30 MAXIMUM DESIGN
(1000LB) CARGO WEIGHT
20~ AT LANDING 5| | OWABLE CARGO
10l 32 o.mo\_.\ CENTER-OF-GRAVITY ENVELOP 2000 LB
-+ \\\\\\\\\\\\\&\\\,\\\\\ § =

-10 -8 -6 32.82
Y=0
LATERAL DISTANCE FROM VEHICLE CENTERLINE, (INCHES)

33
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¥ B NpesiGN AND DEVELOPMENT NANASAN

SHUTTLE DYNAMIC LOADS FLIGHT EVENTS S-84-01233

SRB STAGING
» SSME THRUST

RTLS ABORT
¢ ENGINE OUT

¢ ENGINE THRUST ON-ORBIT
¢ THERMAL
* RCS
HI-Q BOOST « OMS

¢ AERO

* LOAD RELIEF
CONTROL SYSTEM

* ENGINE THRUST

ENTRY/DESCENT
e AERO
s THERMAL
LIFT-OFF * OMS
e ENGINE THRUST
e OVER PRESSURE
¢ RESTRAINT LOADS
s WINDS F»ﬂmUm_an
* MAIN GEAR
LIFT-OFF ABORT SHUTDOWN . NOSE SEAR
* ENGINE OUT FORCES — =
* SAME CONDITIONS AS LIFT-OFF —

s THERMAL

35
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SPACE
= SHUTTLE
B PAYLOAD

DESIGN AND DEVELOPMENT 2>m>

STRUCTURAL REQUIREMENTS , S-84-01628
FOR STS PAYLOADS

SHOW POSITIVE STRUCTURAL MARGINS _uOm STATIC
AND DYNAMIC LOAD CONDITIONS

e DESIGN APPROACH MAY USE LOAD FACTORS AND/OR
COUPLED LOADS APPROACH

STATIC PROOF TEST OR EQUIVALENT — JSC ._hohm
“PAYLOAD VERIFICATION REQUIREMENTS”

MATH MODEL VERIFICATION TEST OR mOC_<>_.mZ._. —_
JSC 14046

MATERIALS ALLOWABLES

FRACTURE CONTROL PLAN — JSC 18327 “FRACTURE
CONTROL GUIDELINES FOR STS PAYLOADS”

MINIMUM STRUCTURAL FREQUENCY TO AVOID FLIGHT
CONTROL INTERACTION

37
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m SHUTTLE
..— B PAYLOAD

NASA

S-84-01625
Rev 1

DESIGN AND DEVELOPMENT
SHUTTLE PAYLOAD PRELIMINARY

DESIGN LIMIT LOAD FACTORS*

LOAD FACTOR ANGULAR ACCELERATION
FLIGHT CONDITION Nx Ny Nz fx dy ) bz
| (RD/S2
LIFT-OFF -0.2 +1.4 +2.5 +3.7 +7.7 +3.1
-3.2
ASCENT -1.10 +0.4 -0.1 +0.2 +0.25 | +0.25
: -3.17 -0.8
‘DESCENT 0.9 +0.85 2.5 +1.28 0.02 +0.13
_ -1.01 -1.0 -0.11
| LANDING 1.8 +1.5 4.2 +4.0 +11.3 | +4.9
~ RETURNABLE -2.0 -1.0
NONRETURNABLE 1.5 +0.80 3.0 +3.4 +5.4 +3.0
-1.7 -0.2
EMERGENCY LANDING 4.5 +1.5 4.5 /
(ULTIMATE LOAD) -1.5 -2.0
ON-ORBIT .017 | +0.009 .039 | +0.019 023 | +0.013
PRCS ~0.009 -0.029 -0.015
OMS OPERATION -0.273 | +0.0048| -0.089 | +0.01 | +0.0051 | +0.0045

*LOAD FACTOR

39

= TOTAL EXTERNAL FORCE DIVIDED BY WEIGHT
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m SPACE
=8 SHUTTLE
m PAYLOAD

NDESIGN AND DEVELOPMENT 2>m>
COUPLED LOADS ANALYSES | S-84-04474

Rev 1

® TYPICAL PAYLOAD MATH MODEL IS IN THE FORM OF CRAIG-
BAMPTON MODES OR MASS AND STIFFNESS MATRICES

¢ MAXIMUM OF 300 DEGREES-OF-FREEDOM (DOF) FOR
DEDICATED MISSION; 100 DOF IS TYPICAL

® TRANSIENT LOADS ANALYSES

e LIFT-OFF 10 CASES THAT SIMULATE STS/PAYLOAD RESPONSE
TO SSME AND SRB THRUST, LAUNCH PAD RESTRAINT
LOADS, OVERPRESSURE, AND WINDS

® LANDING 5 CASES THAT SIMULATE STS/PAYLOAD LOADS
FROM SHUTTLE LANDINGS WITH MAXIMUM SINK
RATE, HORIZONTAL VELOCITY, AND CROSSWIND

® OUTPUT FROM LOADS ANALYSES INCLUDES: INTERFACE LOADS
AND DEFLECTIONS, PAYLOAD LOAD FACTORS, MASS POINT
ACCELERATIONS, AND LOAD TRANSFORMATION MATRIX (LTM) ITEMS
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1
¥ I NDESIGN AND DEVELOPMENT

1

NNASN

TRUNNION FRICTION COEFFICIENT

NORMAL LOAD —
.25

COEFFICIENT
OF FRICTION

.23

.21

19

A7

.10

.02

1K LB -88°

10K LB / -80°

32K LB -90°

S0K LB -110°

85K LB -130°

121K LB -130°

S-84-01404
Rev 1

-70°-60° -30°

| ] l | ] ] i

.10

-200 -160 -120 -80 -40 0 40
TEMPERATURE AT TRUNNION INTERFACE, °F

45
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mm SHUTTLE

W mwPAYLOAD
'm an

]
M SDESIGN AND DEVELOPMENT

NASA

LONGERON AND KEEL RANDOM VIBRATION S-84-02093
AT PAYLOAD TRUNNION Rev 1
PSD LONGERON PSD KEEL
g2/Hz (3 SECONDS/FLIGHT) g2/hz (5 SECONDS/FLIGHT)
05 9 dB/OCTAVE -
- 025 <——X, Z, Y AFT OF |
919, P/L < 10K
02 | : _
013 Y FWD OF 919, 9 dB/OCTAVE
01 P/L < 10K | .01 P/L < 10K
= 0063 — ALL AXES, F
.005 [ m P/L >10K -
B ALL P/L’s . - ALL P/L’s/  .0023
.002 |- II..\ r%zNowuwz - P/L > 10K
.0015 |
001 | ONGERON = |
= X ALL P/L’s = -9 dB/OCTAVE
.0005 F - |
- -9 dB/OCTAVE -
.0002 | _
.QOQJ | L 11l 1 L 1 Libltt ] L Liiiit | L1111tk

20 50 100 200 1000 2000
FREQUENCY, Hz

47

20 50 100 200 1000 2000
FREQUENCY, Hz
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‘. mEPAYLOAD
T

, -a 3 DESIGN AND DEVELOPMENT 2>m>

PAYLOAD BAY ACOUSTICS INDUCED BY NARROW-BAND B 0402057
AERONOISE COMING THROUGH ORBITER VENTS

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVEL
CENTER FREQUENCIES dB REF. 2 X 10°5 N/m2
HERTZ RADIAL LOCATION IN CARGO BAY |
Yo~ INCHES
52 64 76 83
250 118.0 1205 124.0  130.0
315 126.0 1285 1320  138.0
400 120.0 1225  126.0  135.0

NOTES: 1. 8 SECONDS PER FLIGHT

2. NARROW BAND DISCRETE NOISE IS RADIATED FROM THE
CARGO BAY VENT DOORS DURING TRANSONIC/LOW SUPERSONIC

FLIGHT. THE NOISE RADIATED FROM ANY ONE VENT IS DESCRIBED
AT DISCRETE ORBITER RADIAL STATIONS (Yo)
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EESTEmE SPACE
mER - RGE SH{UTTLE
== lq m.--. PAYLOAD
T 10 ]

ﬂu iw YDESIGN AND DEVELOPMENT

NASA

PAYLOAD FREQUENCY RESTRICTIONS TO AVOID ,, - $-84-01046
INTERACTION WITH STS FLIGHT CONTROL SYSTEM

60

40 - PAYLOAD
FREQUENCIES

UNACCEPTABLE A.r._

ACCEPTABLE
_“v PAYLOAD
FREQUENCIES

NOTES:

1.

PAYLOADS WITH FREQUENCIES
BELOW THESE GUIDELINES
MUST BE ASSESSED ON AN
INDIVIDUAL BASIS USING
PAYLOAD MODEL PROPERTIES

- THESE GUIDELINES ASSUME

THAT PAYLOAD DAMPING IS 1%
OF CRITICAL OR GREATER

. CONSTRAINED FREQUENCIES

IMPLY THAT THE PAYLOAD IS
FIXED AT THE SAME DEGREES-
OF-FREEDOM AS WHEN IT IS
SUPPORTED IN THE ORBITER

J

PAYLOAD
WEIGHT, 30 -
1000 LB
20 -
10 |-
LA A
0 5
PAYLOAD

6

7

CONSTRAINED FREQUENCIES, Hz
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BaergmE oPace

RN mas SHUTTLE
mmJu” B PAYLOAD

| .”

¥ B S bEsicN aND DEVELOPMENT NNASAN
MATH MODEL VERIFICATION m%}oamw
JSC 14046

® STRUCTURAL MATH MODEL PROVIDED TO STS BY PAYLOAD
CUSTOMER SHOULD BE VERIFIED TO APPROXIMATELY 40 Hz

® VERIFICATION TESTING METHODS

® MODAL SURVEY — MULITPOINT SINE VIBRATION

® SINGLE/MULTIPLE POINT RANDOM VIBRATION

® INFLUENCE COEFFICIENT TEST FOR STRUCTURES

WITH CONCENTRATED MASS

® NON-TEST OPTIONS

® PAYLOAD DESIGNS THAT CAN BE ACCURATELY
CHARACTERIZED BY STATIC TEST AND ANALYSIS

® PAYLOAD WITH HIGH STRENGTH AND CLEARANCE MARGINS

¢ PAYLOAD WITH FIRST FIXED INTERFACE MODE GREATER
THAN 35 Hz
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™| W8 PAYLOAD
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¥ | SDESIGN AND DEVELOPMENT

NASAN

ORBITER LOW-FREQUENCY ACCELEROMETERS
S$TS-1 THROUGH STS-5

Xo Xo Xo

ORBITER STATION

MEASUREMENT LOCATION
NO. DIR. RANGE (g9) LOCATION DESCRIPTION X Y y 4
1. V33A9215A Y -2,+2 CREW CABIN 513 -3 422
2. V33A9216A z -2,+6 CREW CABIN 513 -3 422
3. V34A9430A 4 -2,+5 CARGO BAY, SILL LONGERON 823 -100 407
4. V34A8431A z -2,+5 CARGO BAY, SILL LONGERON 973 100 407
5. V34A9432A Zz -2,+5 CARGO BAY, SILL LONGERON 973 -100 407
6. V34A9433A Y -2,+2 CARGO BAY NEAR KEEL LONGERON 979 +9 305
7. V34A9434A X +3.4,-2.5 CARGO BAY, AFT BULKHEAD 1294 +3 296
8. V34A9435A Y -2,+2 CARGO BAY, AFT BULKHEAD 1294 +3 300
9. V34A9436A z -1.5,+5 CARGO BAY, AFT BULKHEAD 1294 +3 290
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“ N
DESIGN AND DEVELOPMENT
MAXIMUM LOAD FACTORS FOR STS LANDING 5-84-01622
FROM THE ORBITER LOW-FREQUENCY
ACCELEROMETERS
MEASUREMENT| X, LOCATION, | DIRECTION FLIGHT DATA, G PRELIMINARY
NUMBER DESCRIPTION DESIGN
STS-1/STS-2(STs-3|STs-4[ TS5 LOAD
| FACTORS
V34A9434A (1294, BULKHEAD NX 0.6 | 05 | 06 | 03 | 03 1.5/-1.7
V34A9433A | 979, KEEL NY 0.2 [ 02 | 09 [ 01 | 0.1 +0.8
V34A9435A (1294, BULKHEAD NY 02 [ 01 | 05 | 01 | 0.1 +0.8
V34A9430A | 823, LEFT
LONGERON NZ 16 | 1.3 [ 28 | 14 | 14 0.2/3.0
V34A9431A 973, RIGHT
LONGERON NZ 14 | 13 [ 23 | 14 | 13 0.2/3.0
V34A9432A 973, LEFT
LONGERON NZ 14 | 12 | 23 | 14 | 14 0.2/3.0
V34A9436A 1294, BULKHEAD NZ 14 | 12 | 22 | 13 | 12 0.2/3.0

57




8BS

S'¢ L'l 8l 9L 6L 9°L ZN

S8°0 1°0 €0 €0 ¢co Al AN

L0’} vo £0 £0 vo vo XN
1N30S3a

8°0- 9°0- 9°0- 9°0- 9°0- 9°0- ZN

LAY ALY ¢o 1’0 Al 1’0 AN

LL€- G6°C- | €6C- | ¢6Cc- | 66C- | C6°¢C- XN
1N30OSV

SIN3IW3HIND3Y 1/d | §-S1S | ¥-S1S | €-S1S | ¢-S1S | 1-S1S
d010Vd4d avol NOILD34Id

€¢910-¥8-S

5-S1S HONOYHHL 1-S1S NO
SHO.1DVd4 avOol JILVLiS-ISYND I1LLINHS

VSVN

ANINdOTIATA ANV NOIS3A —-—
| 7

AVOTIAVd B
ITLLNHS
30OVdS

T
N



mws SPACE
manBER ol UTTLE
—l— -n><ro>o

lumm-nmz AND DEVELOPMENT Z\Im\/

MATERIALS m%\ﬁemé

® STS MATERIALS REQUIREMENTS ADDRESS FLAMMABILITY,
HAZARDOUS MATERIALS, CREW CABIN OFFGASSING, STRESS
CORROSION, FRACTURE CONTROL, AND CONTAMINATION

® HAZARDOUS MATERIALS (OXYGEN, HYDRAZINE, NITROGEN
TETROXIDE)

® AVOID MATERIALS/FLUID INCOMPATIBILITY
® NO DETONATION DUE TO FLUID COMPRESSION _.._,m>._._ZQ

¢ NO MATERIALS EMBRITTLEMENT, SOFTENING, DEGRADATION,
ETC.

® NO CATALYTIC DECOMPOSITION OF FLUIDS BY METALS OR OXIDES
® UTILIZE BATCH/LOT CONTROL ON MATERIALS SENSITIVE TO IGNITION

OR DETONATION
® CREW CABIN OFFGASSING

® NO OFFGASSING OF TOXIC GASES INTO CREW CABIN
(NHB 8060.1B)

® OFFGASSING TRACE GAS DATA OR MATERIALS LIST
IS REQUIRED

¢ REQUIREMENTS DO NOT APPLY IF MATERIAL IS ENCAPSULATED
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DESIGN AND DEVELOPMENT 2>m\/
FRACTURE CONTROL | S-84-01641

® FRACTURE CONTROL REQUIREMENTS OF STS HAVE BEEN
DEVELOPED FOR FLIGHT SAFETY
® FAIL-SAFE COMPONENTS ARE EXEMPT

® ASSUME THAT A COMPONENT IS FRACTURED, REDISTRIBUTE
LOAD, AND SHOW THAT POSITIVE MARGIN mx_m._.m (WITH FACTOR
OF SAFETY OF 1.0)

® LOOSE PIECES OF FRACTURED COMPONENT MUST BE
CONTAINED, OR WEIGH LESS THAN .03 LB

® EXCEPT GLASS, ALL NONMETALLIC MATERIALS AND
FIBER/METAL MATRIX COMPOSITES ARE EXEMPT

® ALL OTHER PARTS REQUIRE FRACTURE MECHANICS ANALYSIS
AND NONDESTRUCTIVE INSPECTION
® SEQUENCE OF ACCEPTANCE WOULD BE
® INSPECT PART FOR FLAWS
® CALCULATE FLAW GROWTH |
® DEMONSTRATE POSITIVE MARGIN BASED ON LIMIT LOAD
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PRESSURE VESSEL REQUIREMENTS Rot-01626

Rev 1

@® STS REQUIREMENTS APPLY TO PRESSURE VESSELS THAT
CONTAIN STORED ENERGY OF AT LEAST 0.01 LB TNT

EQUIVALENT OR HAZARDOUS FLUIDS (SUCH AS N20g4, MMH,
OXYGEN)

® OPTIONS DEFINED IN NHB 1700.7A INCLUDE

® SAFETY FACTOR OF 4 OR GREATER AND NO >99mmmm_<mﬂ FLUIDS
® MIL-STD-1522

— TEST ONE <mmmm_.. TO TWICE MAXIMUM OPERATING _uwmmmcwm

— CYCLIC LOAD ONE VESSEL AT 1.5 TIMES MAXIMUM OPERATING
PRESSURE FOR TWO TIMES PREDICTED NUMBER OF CYCLES
— ACCEPTANCE PROOF TEST FLIGHT VESSELS TO 1.5 TIMES
MAXIMUM OPERATING PRESSURE
® NSS-HP-1740.1, SAFETY FACTOR 1.5 OR GREATER
AND ONE VESSEL DEMONSTRATION
TO DESIGN BURST (= 2.0 x MEOP)
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STRESS CORROSION . S-84-04475

Rev 1

® MATERIALS SHOULD COMPLY WITH MSFC 522A, TABLE | OR
EQUIVALENT

® ALLOYS NOT INCLUDED IN MSFC 522A, (SUCH AS EUROPEAN
ALLOYS) WILL BE EVALUATED BY SIMILARITY o
® CHEMICAL COMPOSITION AND HEAT TREAT MUST wm
CONSIDERED
® WHERE SIMILARITY CANNOT BE ESTABLISHED, TEST DATA MUST BE

SUPPLIED (30 DAYS - ALTERNATE IMMERSION IN 3 1/2 PERCENT SALT
SOLUTION OR EQUIVALENT TEST CONDITIONS)

® MATERIALS IN TABLES Il, Il OF MSFC 522A MAY BE USED
PROVIDED THEIR APPLICATION IS ACCEPTABLE - WAIVER
REQUIRED IF CATASTROPHIC HAZARD
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- DESIGN AND DEVELOPMENT 2\/m>

CONTAMINATION - GROUND HANDLING .m%\ﬁoﬁa

® FREE AIR PARTICULATES

e HIGH EFFICIENCY PARTICULATE FILTERS PROVIDE AT LEAST CLASS
5000 AIR AT FILTER EXIT IN PAYLOAD HANDLING FACILITIES

¢ PARTICULATES ARE MONITORED IN ORBITER PROCESSING FACILITY
(OPF) AND PAYLOAD CHANGEOUT ROOM (PCR)
® PARTICULATE FALLOUT - STS SURFACES WILL BE 0_|m>Zm_u
TO ONE OF THE FOLLOWING LEVELS
® STANDARD
e SENSITIVE
® HIGHLY SENSITIVE

® MOLECULAR ENVIRONMENT

® NON-VOLATILE RESIDUE MEASURED AND MAINTAINED TO
LESS THAN 1 mg/FT2/MONTH

® TOTAL HYDROCARBONS MAINTAINED TO LESS THAN 15 PPM
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DESIGN AND DEVELOPMENT NNASN
STANDARD AND OPTIONAL SERVICES S-84-01638

FOR PAYLOADS

® STANDARD SERVICES — STS PROVIDED

® VERIFICATION LOADS CYCLE — COUPLED LOADS ANALYSIS
OF FLIGHT MANIFEST

® A SET OF STS MATH MODELS AND FORCING FUNCTIONS,
WHICH CAN BE USED BY PAYLOAD ORGANIZATION FOR
COUPLED LOADS ANALYSIS

¢ TECHNICAL SUPPORT FOR DEFINITION AND INTERPRETATION
OF REQUIREMENTS

® OPTIONAL SERVICES

® DESIGN LOADS ANALYSIS — STS MAY CONDUCT COUPLED
LOADS ANALYSIS FOR PAYLOAD DEVELOPER

¢ DEVELOP LOADS TRANSFORMATION MATRIX (LTM) FROM
PAYLOAD FINITE ELEMENT MODEL

® SOME MATERIALS TESTING
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SUMMARY S-84-02056

STS PROVIDES A LARGE ENVELOPE FOR PAYLOAD USE (4.6 m
BY 18.3 m) AND CAN ACCOMMODATE PAYLOADS UP TO

65, 000 LB

THE PAYLOAD INTERFACES WITH THE ORBITER THROUGH
STANDARD CYLINDRICAL TRUNNIONS WHICH CAN BE
SPACED TO ACCOMMODATE THE PAYLOAD REQUIREMENTS

A MECHANICAL ARM IS AVAILABLE TO DEPLOY/RETRIEVE
PAYLOADS

STS ENVIRONMENTS ARE WELL DEFINED AND VERIFIED AND
SIMILAR TO OTHER LAUNCH VECHICLES

® STRUCTURES
e CONTAMINATION

STRUCTURAL TEST REQUIREMENTS FOR FLIGHT SAFETY ARE
FLEXIBLE AND OFTEN ENCOMPASSED BY PAYLOAD
CERTIFICATION TESTING

71
» US GOVERNMENT PRINTING OFFICE; 1984—5.073/7729







